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Attract 



Abstract 



A semiconductor light emitting device includes a lead frame made of a material having a thermal conductivity not higher than 100 
W/(m.K), and a gallium nitride compound semiconductor light emitting element mounted on the lead frame. Alternatively, the 
semiconductor light emitting device includes a lead frame, a gallium nitride compound semiconductor light emitting element 
mounted on the lead frame, wires connecting electrode terminals of the lead frame to the light emitting element, a first encapsulater 
provided around the light emitting element to cover it, and a second encapsulater provided around the first encapsulater to cover it. 
Each wire has a larger diameter at one end portion thereof connected to the light emitting element than that of its major part, and 
the first encapsulater is provided so that its surface extends across the end portions 
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[»*S1 ] y-F7U-A£. 
me y - F ^ u- A©±cciW3 *ifc»b* * 

«{*H#if^£. 

UBy-F7U-A«, 100W/(m-K) 

[M*^2] y-F7U-Ai. 
irie y - F y u- A©±cctsg$ n/eMfbtf 9 io 

Birta <)-b-yu -aoiw? £ mib&&r?& 
rs7-(T£. 

ffrtB#fe«jR : f*a , 5 J: 5«c-e©jaHw:s:w&ftfcifi i © 
£f±#£. 

flflBft 1 ©SihffcfeHS J: 5 K*©JWH«:R»6tifcS* 

2©£f±f*£. 

*«*.. 

MB7 WTB. *©£fc*W#J:'Jfc&as*:t>4>©£l, 
T«fiKS n«:J8ffl*IWBI6*3R^i©»ttWK*5l»-rW 20 
U 

5 CCKt* 6 nfc C 4 £r* ¥^ttf£3fcSB. 
[»5j8E3] V-K7l/-Ai, 

iriay- pv^-M.K.mthtitcijv ^©sauKts* 

hJIB y - F 7 U - A ©mSiffi?- £ £ 

WE* ? 7"§B©4>ft < £ 4,-g|Uc -fctRSftfcfff 1 ©£f± 
#£. 30 

m&m 1 ©tiiL&^s 5 £ 5 k*o±kkw e>n^ 2 

©»Jh»£. 

tames titcffi&zmm^*t<Di&mtei3i,>x& 
u 

[it^4 ] BiriBy - Fv u- A©s;riB* » 7'Sbb. 

©rtgB©^ < £ fc-a$#gSSf±±tf £ 3 *VC C 40 

£ ««« £ r zmaa 3 fBiS©¥&&#£*£B. 
®£T£iit3Rgi2~4©t>-rn*» i o«:iais©i|£#(*^ 

[»*H6] mm 1 ©Sihtttt. U mi 

fBfS^^*>6Jtfcffl3ftSI& 1 ©»g©#*1WB»*fl: 
^«RjRL.-CHuIBm 1 ©i&B£BHft£![l2 ©jfcB©** 

amr* *>©£ itMShfcc tztmt-rzm&m 
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[l»3W«7 ] flflBSS 1 ©ttjhfctt. *MS£«*fflfe6ft 

4c£*iRf»£-rait*]S2~6©i>m*>io{cK*s 
ft. 3N?;i/i/y*, ->y*7vOu. 

X, Si (OH),. SiO,. MTiO^Sff 
#>631iR3 tifc^-r^HCfc 0 t?ffi£3 *vtl,>£ C £^« 
« £ T Si»*H 7 IBiS©¥«f*^*^g. 
[gf*B9] i5fBy-F7U-Att. 10 0W/(m- 
K) felT©S»fc«^«r^-rSt**4«C«fc»)»fiS3nt:t>* 

c£*«F«£-r*ii^2~8©(,»'rn*> 1 o{cibss© 

[1**91 o] iriB^2©w±»«. ^7xis^fls*i 
i 5 0 , c«±©tmKj;i3iiifiSsnri>ic£*#«£ 
r 2-9 ©<,»rti*» 1 oke«©¥**»*« 

[1**51 1] tway- f?u-ab. «uR©tm«:«t 

9$)£3ftTl>£C££#8ter£i»3jaHl~l 0©(,> 

rn*» 1 ^Kia«©¥3w*iBfci6B. 
cnujoai 2] ffi3y-F7u-A©T^*-y-F8P 
b. ¥ffl*i-SM ^ *s*irt>sc£*«f«£r2>»*3S 

1 - 1 1 ©t,>r*i*> 1 -3KgBK©^Ni»»3l£ilB. 

[»W©#MttK9M 

[0 00 1] 

sir*. jcosmikb. 2UIK8B, a<t^yfA^*5» 
Kwrs. 

[0002] 

0 , fsfittK&n* ft £©^ < 

t. fi^-CB. «^©riSt^7fe»S*5^*3n-2.^F , i 

n©^*«. «a/»ae#. m«gffl*mft£icoo-t 
[0003] ttxwmg'ft&Mmo^t.-e. mita 
*. mbt/y$AjM9«*«. e«s^M©i 1 i-v 

[0004] ftfc> ^mmmsicii^x tmituvvj* 

3f&mfcl £B, B, I n,Al,Ga„...,. 0 N (OS 
xgl, O^yil, Olz^l, Olx + y+zS 
1) ©I I I - Vl«fcd«JiNM**d*. 3 6(C 
7U^£0TB. NicW^-cy> (P) (As) ft 

£^Wr*!g B e a fe^ty4>©£r-2.. Wit InGa 
N (x=0. y = 0. 3. z = 0) fg-fb^y^A^ 
¥®f*J tC#*4T.-Sfc©£r*. 
(OOOSlSM^ASfiftB, fflJSx, yRCX 

z *»r * c £ k j: o x f y 7i*s < se< b 
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at* y &$k¥mi*z?tytmicm^tcmttfv * a* 10 

r filiate M»#ii«> 6nti^o 

[ o o o 6 ] h 4 tt % mtxvv &&¥m&ffltm*% 

-C$>Z> 0 BIB (a) tt^fttKBHr*^ [D 

18(b) te^Og»r®Sr&&o 
[0 0 0 7 ] HHO^^AJ^BCCfe^Ttt. V >0& 

ai^ci'oaso^'CM^ n/c - f 7 a i o 
««i o 6*m^xnt>ti2>m'£&&i<>. ztc y-p 

7U-A 1 02O7')^-y- FS&l 0 2 AKtt. IS 

(Ag) ^vWisnsci^. 

[0 0 0 8 ] 1 0 4<P_kaKCtt 1 H^LftC** 

•J- F7 1/-A 1 0 2fcSa*3*iTl>S. y-F 

6*l£C<h#^ 0 CCt, SUKDitLtftl 10fc£# 30 
f**BAU IM'J^A^iMM : fl0 4^e > 

cat^o y- K7u-ai o 2<om^±w 

B. »2©S±i*l 1 2«Cfc9tMtS*K 0 
4 £ <h <b 6 Kit*** b tc t> ffiffcT £ <fc 5 K 3 

nn^. »2©i*±<*i i2ium x#^>gfj§i 

[0 00 9] CCDi^JcaiOSihttl 1 0£JH2CDf* 
grfc*. *fftfr*>, ^Stt^iST- 1 0 4*»64MH3 

fca&Kra. a***^**^ i o 4<omwtcm>w&x 
smtzctifimtu,*. mc> 04tc*$^r, 02© 

r2fi^-;i/F«Jfij cotei^c, f&aaw-i 0 4(dj^h 
SCitfitfE^Sti*. 50 
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[0010] c<Dcfc5tt r2S j e-^F»JSj 

ftXSBK. 1 0 4^6tttfiSftfcS«S<Wfc 

S6ic»2<Di*±f*{Cj:0*36*/c«ffl;»Sti"C^ 
[0 0 1 1 ] 

[^«l<t^i«SS] £c*>r, ccd J: 5 ft 

Al 0 2<D72*-y-FSl 02A*¥fflWWtSC 
<fc«:j:0. Bfje©«R*v^» hft£it^T£<#^# 

[0012] l*>u *mim&i&mctf itazmm 
■flKtt#+#rft< % ^«w>*eaf=fw«:J:or»«© 
ffl^ccior^-rr 1 0 8(D»f3»^ *ffif3fflLJ»* 

©(TFft -e-Lr, C(D)I0£3 6 

0, ttihftl l 0. I l 2#JB«r*C<fc#IIH^a£ 

[ 0 0 l 3 ] T&tofc. ¥E«^^B$(DJn^cJ:0 , 
S±f*ll0, I 1 2#IK5B0T7-f71 0 8#»r*rf 

<t^y^A**awt«5fe*^©i»^cctt. GaAs»» 

^^fti'^gftO, l>±o©B*CC#l,*-f7 108 

*2*m^sMi3W*4. ^<D*smiur, fiMk^/y? 

A£^#?B££B©ift£ % 7^7*l#C/3WBl>ftl» 

ffi©«3iHR^i tb^r 7 *Y r 2 A £ 

±&i 1 2x£wzm±Tz>2m*-)v\:mmzm? 

60 C(0J:^ft2S*-;UF«jS«, mf^O/cJ: ^(c, 

a******** 1 0 4©aacciKafaccEB-r*yt«) 
tc««>r«Mft««5-c**. icwsi©s±i*i 1 
otm2<Dm±&i 1 2©j»iKss«»3&JSfta»^», 

iKSB-r*. ^ur, cneo^fficcfe^ry^r 1 0 8 

[0015]*fc £f±ft 1 1 2 CDJS^^^Baf*^^ 
K«FfC2O0S±ttl 10,11 2C0W®^, ^±(*i 
y- K7U-A 1 0 2©*v^ , aBOrtBffiiOI?ffitC|» 

fffl^O, ^©SffircDSItn^cccfc OffcfcSR^ 1 0 4 
mo aii±ft^^^^o/c 0 

[0016] fi£*©^a»»»3(aSB». COJ: 

- F 1 0 2 AK^ffl^ ****TC<fc#ffi«>Tffl»r*> 
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o/Cc *©fc«>{cRifgiOtf»« (Ag) Sv* 
[0017] *j(HBtt. a±»WUfcJ:9*3«»9B#3W 

#y A»*»#»3iKffiK*»tt-r& c 

[0 0 18] 

may- K7u-^tt t i oow/ (m • k) «t©$ 

[0019] *fctt, *»qBO*3W*«ia6IB«, y- 

{b//y^A*^sw*«*«^i, «BBy-K7u-A(D 
ym^zm cc*©j3bcc88 w h ntcm i <om±# 

±. illB»l<0»±f*tH5J:5«:*©J«B«:tt»6ti 

[0020] ^mmo^mw^t&s^ y - 
F?u-A<t, Butsy-F^u-AtcR^en/c^y ^ 

<t, ^ay-F7i/-Aomfi«T-<fcB(riB**«^i* 

as* 1 ©s±f*tt, «©«B;0. iwsaBWiflHw**^ 
[0 02 1 ] cct, Wffiy- f^u-aoemb**^ 

[0022] ftrfa*8flH2. me^-fr©*:/^-/ 

[0 02 3 ] Bufeni i ©tiittttt. 

mBWBR?*6ttUi3ft«* 1 ©fcg©7fc£fjiB 
m^ft^fflkiRorwiB* l ottfi<b«»^s»r2 ©$g 
©7E£j5fcffi-f & fc© i it $ n/c c £ *«* i T 
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So 

[oo24]$/c imbui i ©m±#«, mmmmmm 
[ o o 2 5 ] c ct, mufm&mmmt. y & 

S i (OH) B% S i O,, RUT i 0,fr6& 

[0 02 6] IWBV-K^U-Att, 10 0W/ 

10 (m • K) «TO(lftea»**W-rStt»«CJ:f3«fiE3n 

[0027] njiBai2©»±»w, ttzzfmu 

[0 02 8 ] «IBy-K7U-A« % tt*<D»» 

[0029] *nay-K7u-A©r , >*-y- 

[0 03 0 ] 

20 [ftlB©Jtlk©H»] #»WCC*5l»TB, y-F7U- 

1 ©S±f* £JS2 ©^^©^©ttBSBSi-r* C 
30 [0 03 1 ] HT\ HW«r#«BL-30#»WC!«EJIi©JB 
ft. HH(a) B^flBr*! NB (b) &«© 

mmmmx&z. 

[oo32] ^wn<o^=mw^%mmc^x\t, 
-F^u-Ai 2*fflc>a. y-F^u-Ai2©tt*4 
te^©l**©Airt#»*wsc43&«r*s, y-F^ 

ST1 43^^->>hStiTC>5, J^3fe^l4©v^> 
[0 03 3] ftytm* 1 4©±»CC» % B?SUttl*«ffi 

tn*ny^ri8, i sectary- f 
7U-a l 2«:ffi»stiTi»S. 
so ft (Au) ^/c«r;i/^^^A (a i ) *flH>ac 



C0034] *wa««o*-ca*a< aiastisa* 

tt, ¥,0,8 : Eu, «fe©****r*t>0<tU , r 

(S r, Ca t B a , Eu) 10 (PO«) s • C 
1,, S&©a**ft«t)0ilttt, 3 (Ba 4 M 
Eu, Mn)0-8A 1 , 0,ft£*W*C i3^r 

[0 0 3 5]^/c, *e«WD««0362Wrtt^lft 

<bbr«, rhodamine B, »60M*4'f 
&&©£ brilliantsulfofla 
vine FF^C^WCiOT^. 
[0 0 3 6 ] y- F7 U-A 1 40HA&tti2> 

tec, **ai*L/coa;»'r*c<t3&«r*&. 

[0 0 3 7 ]36CC k ■J-h'7U-A1207«)^y 

s^eattw fcSsectT*. 4 J: 9 cc $ nr l> 4. 

[0 03 8 ] *»W r 2 F 

tt&j £WT4©t\ «6*^ i 4^e»msnws« 

«*rtK«OtL. S6«c»2O«jh#«:J:0«**fc 

[0 03 9] KTfc, **9i©*aW*l6*SgSCC*5(r>r 
m»*y- F? u-a i 2&coc>T»fflfc8Mirr4. «J 

2<D»»iOrfflt»5tt3R©t**4«, IS 
4 ttCfjkLtcJ: *) tt$E*©*3fci&B© U - F 7 A©f* 

[0040] mmottnttm<ottn<Di&imm<D-ffl 

**vr«fc«T©fti< -c&4 w 

tm« ®Bmm (w/m • k> 

D^IttKfla 40 0 

KLF-l 2 2 0 

ft <«B9 9K«±) 4 0 

42rn-f 16 
ccr. r k l F - l j tum (Cu) 

(»F«*»f) WO, i^;KNi)*»3. 0 
K. ^'J3> (Si) *jfi0. 7%^WT4 0 — 
T4 2TP>f j B, ft (Fe) 6*0**^*0, ~v 
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^;l/^4 2%Mt^o .bjfi©^- »«© 
TKLF- 1 J tt, «*© T4 2Tn^J ©1 OttfiLb 

«c»Me«««4rr 4 c <t 4. 

[0 04 1] S£o-c *^octe^t rft j r 4 2 r 
xx A J &£©UaR©y- F?u-a*JB<,>4c&ocJ: 

[0042] #?mb#«, «*©¥«f*«#§SB*Bf¥ 
10 i/, *©T**-y-F«**H«tf 

[0 0 4 3 ] H2tt % ^HWt^BltWIHIH^HB© 
fiffi£©H«*S*^:7H , C*4. Biiatc*jc>r«. 

**©<;- f? u-Atfflc^*»»«e««i»R© 
y- F? u-A^fflc^c¥3Sf*^3^g©*n^tt*^ 

0. 5mm©^U^7l/-AK:J:4*>©'C*0, *3M* 

«*«B©y-F7u-Aiur«, an*&©Ht>* <: 
jBi>e>*vci>4*>©r*4. 

20 [0044] -«(C, r * *- y - F*©*EH«W*¥ 

e>, 8£*©ffl»y-F7u-A©ii^cc*ji»r», 5# 
IH©*BBW*«:J:^-c»J6*^©J«H3Wl 7 OX- 2 0 
0 - c*rfti*ft3n4©«c*tL/r, #£MiiccfcivoB<,>4 
«*©y - F? u-a©»^cc«, */cBft^n i 4 5 

*±otaaLh**»«iufctt*, «±#©*re»*» 

SOU 7^r©»^^3l£K»3BBOS»*©fiT«:l55±r4 
C<fcj&*T#4. 

30 [0045] wksmi:*/ y ****** tat 

c©*9&*W»fi«c*ji>rtt, 
T-©^H;cm^srieg-r4/c(*cc, 2i^Ft 

*-;i/F«a«c*«r»"ct. m±t*<Dmmzmi?z>zt 

**c», 7^r©WII^*Biomo»*©fiT*l»ih'f 

4Ci^r#4^6"C*4 e 

[0 04 6 ] Sfctc. lt±(*2 0, 2 

2©#5*IB£j&K* 1 5 0*C*'CfcTStf4C&**C 

40 £4. r^to^fiesfeAotifii^^xiE^taffi^wr* 

±*©jWl©«H3WJE3WO , 0 fe«ftKSB»»©^ 

[0 04 7] 5 *»?B«cJ:h«, ^^**rs 
Citt< T^di-y- FSB 1 2 ACC^ffl^ 5r***src 

[0 04 8 ] ccr, m±mmtbxm<m^htix^ 

50 4*«MsmiL-Cx#*t/«lll^*S. C©«fli©^^ 
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*m<3M»e*»*«l 0 OW/ (m ■ K) HTt*4Ci 
[0 049 ] 3«C % 1 ©itlL8Jfl!2 0 teHS U 

8jhf*2 o t urii, MMkDlHmMaur^ec: 4 
tfi&ip^it. cnzomm&vmmttt* s i (oh) 
sic, Tio,tt^cpMnm«s«wm«c£ 

&##J©?§ft<i: LTtt, Si (OH)„^ SiO„ T 

(Ta) % T*f (Sn) % Vfrv-VA (Ge) % 

(W) , (Mo).ft(Fe), f 

OA (Cr), Eft (Zn) , t'J^A(Ce), 3^ 
;Uh (Co), 7«j/>?A (Mg) ft^©IWMb^« 
WSCim*. c©£9ftBMMb£«J<!:LT 
tt, Mfbr^5^^A ( a l ! o 3 ) % BMb*> 

(Ta 2 Os) ftftWSCWTjr*. S6K t 

cft6©fcWb^*»£Ufc*©rfcftc». 
[0 05 0 ] ch6©*«Wtdft*»«*«:»»s«ttfc 

1 5 o'cgffioftjuxs'rwbu, wbsottttasi; 

irB^ft:CJ2 0 0-1 0 0 0 'CJWifc^lT**. 
«fl^fc2 0^3 0»a*iiWWJII>IB , C* 

[0051] c©^^^»R««wtjtis-rs4. se 
*fc»Ktt«c»*3n^^ftaa*fcj:b«ft«j/iN 
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[0 05 3] 3 #»Hfc:bl>TW\ SI (b)CC 
^0/c<fc^tC, »l©»±»20t'J-F7l/-A12 

;l>8P * fc « * * * <ttoW SSiatf*} 
±fto*ffi«r»< J: 9 "Mete*, 

10 1 8*¥3W*#»W^1 4K^>tw>^T6 

4, *<DfflgOmtC#-frmi 8 At*? *«1 8Bi 

[0 054] CCt, #-;l/8Bl 8A», >^ 
20 1 0 0 /ziiillr$>^m^ *^»18 

B<DS3 (W3)», >y©iBK:ffl^a*+ tr 

^y<05aSHPJH*«:«»0. BhSlO-lOO/im 

[0 05 5] Cft&O^a&tt, »RJC*«:*t , r*« 
«W&»^ttfcWr>. Sot, 7^ri8<D^%t?, C 
h&©*l>««WSS 1 £>£flt<* 2 0 ©HM£«< J: 5 K 
"Ttltf, H10^±i*2 0 4^2<0^±»2 2^CD^ 

*>, »7>fr 1 8 0K«ti»± , r*c43W'c**. c©fc 

30 &CD«±#2 0 <tLTte, >d0Mft^r* 

^ 0 9-fri8©#>f-f>^«:iaL/r, 

g|51 8A^*^^8P1 8Bm^t*< ( C 

[0 0 5 6]Scl»tt, »KDfJ±«BI2 0*S7-rr 1 8 

W 1 <D^±i*2 0 iC 0 9 >f T±#i>mt>tlXl*>tl\t % 
40 HtHOlIKrJS*^^ -fT 1 8&c»< ci«$n^ 0 
[0 0 5 7 ] *»WJcJ:ti«, CCDJ:^^c^lOS±^ 

[0 0 5 8] 3 m 1 0^±ft 2 0 mtsk* 1 

4©v^>h^<DS#^ji 6&am-oiiUNi*«« 

[0 0 5 9] ^2(D^±»2 2 4Lr«, W« 

50 x?i<+i/tt»^ci«^s 0 ccr, 
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[0 06 0] S/c, *2©S±f*2 2<bLTtt, x** 
S/8»t©fl&K fc , * 1 ©tt±tt 2 0 i a«ra-^D«UKSR 

¥E©fiK CO 26 0 2 8 0 
0/10 0/10 
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[0062 ] *ft9J#f2. H 1 K^Ofc*WW»IWB 

300 320 340 
0/10 0/10 0/10 
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msm<Dm^t\z, 2 8 o*cescD?aK^6»r«^fi 

cncc^ur, #$6?3fc:J:*i«. i&&3 4 0°c 

[0 0 6 3 ] WC S *»W(D»2 ©HJhCDJBftCC*^* 

mm (a) tt^flWrffiBr*^ PIH 
(b) »«ti»nKBHr*«. B3«C^Ofc*»#f8 

ffi^WI4r^0/c;-F^u-Ai 2' ©itcgfb*/ 
y^A^M^i4^7^>h?n, mi OS 

lh<$2 0 <bJ&2©filb#2 2 <btC<fcortt±3n/c2m 

o^ccttig-©^t«ut:»*ieft»w««» , r&. 

[0 064] CCT\ Hltt:^Lfc#B3e§BS £©*</> 

c\*r*s, -r«c*>%. B3©»#R»c*j^Tra\ »; 
KDS±(*2 0(c<fcoston, -tortBBcciiAsnyta 

0«, ^©SI*S7-f7 1 8©^%0*l^-^«l 8 
B*8ttt*«fc5{cRW6*vtt>*. ccr, ^-;uSBi 
8 A*tlttO*<fc 1 ©tilh{*2 0 *»wrfeAc». 

*^SH8BjW»1 ©S±f*2 0©Stffi£M< £*)(tC 
[0 06 5 ] g/c, »l©S±tt2 0 14© 
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